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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a lightweight honeycomb structure which is light in 
comparison with other honeycomb structures even when the thickness is the same by 
increasing porosity in the cell wall and to obtain a catalyst carrier having a ceramic honeycomb 
structure, which can be rapidly heated and has sufficient mechanical strengths. 
SOLUTION: The catalyst carrier having the cordierite-based ceramic honeycomb structure is 
characterized by that the volume of pores having diameters of 0.5 to 2 fim is >30% of the total 
pore volume, the volume of pores having diameters of 5 to 10 //m is <20% of the total pore 
volume, the volume of pores having diameters of <10 /zm is <30% of the total pore volume, the 
porosity is >35%, the A-axis compressive strength is >18 MPa and the mass per carrier volume 
containing cell spaces is <400 g/l. 
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* NOTICES * 

JPO and NCIPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] With the honeycomb structure object with which the principal component of a crystal 
phase consists of a nature ceramic of cordierite The total pore volume of pore with a diameter of 0.5- 
2 micrometers 30% or more of total pore volume The total pore volume of pore with a diameter of 5- 
10 micrometers is [ the total pore volume of pore with a total pore volume / 20% or less of / and a 
diameter of 10 micrometers or more ] 30% or less of total pore volume. Support for nature of 
cordierite ceramic honeycomb structure catalysts characterized by the mass per [ in which A axial 
compression reinforcement includes / porosity / 18 or more MPas and cell space 35% or more ] 
support volume being 400g/l. or less. 

[Claim 2] The manufacture approach of the support for nature of cordierite ceramic honeycomb 
structure catalysts which carries out mixed kneading of the cordierite-ized raw material, and is 
characterized by making a programming rate later than the programming rate [ within the area ] till 
then more than 50 degrees C / Hr in the manufacture approach of the support for nature of cordierite 
ceramic honeycomb structure catalysts calcinated after extrusion molding on a honeycomb structure 
object in the middle of the temperature up in the temperature field to which the solid phase reaction 
of said honeycomb structure object goes. 

[Claim 3] The manufacture approach of the support for nature of cordierite ceramic honeycomb 
structure catalysts according to claim 2 characterized by making the programming rate for 1250- 
1300 degrees C later than the programming rate for 1200-1250 degrees C more than 50 degrees C / 
Hr in about 1200-1300 degrees C which is the temperature field to which the solid phase reaction of 
a honeycomb structure object goes. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the support for nature of cordierite ceramic 
honeycomb structure catalysts used for an exhaust gas purge, and its manufacture approach. 

[0002] 

[Description of the Prior Art] Implementation of the emission-gas-purification engine performance 
which excelled in the exhaust gas purge using the support 1 for ceramic honeycomb structure 
catalysts of the quality of cordierite as shown in drawing 3 more than before is expected with the 
request of the discharge total amount reduction by the latest exhaust gas toughening of regulations. 
The presentation of the support 1 for ceramic honeycomb stmcture catalysts which uses quality of 
cordierite as a principal component mainly consists of Si02, aluminum203, and MgO. In the 
exhaust gas purge using such support 1 for ceramic honeycomb structure catalysts, at the time of the 
cold start which is in the condition which started the engine fi-om between the colds, since the 
catalyst has not got warm yet, it is not activated, but its purification effectiveness of exhaust gas is 
remarkably low. For this reason, it considers as the problem of the utmost importance for early 
activation of the catalyst at the time of a cold start to clear emission control. In order to solve such a 
technical problem, recently, by making it small, the mass, i.e., the bulk density, including making 
thin thickness of the cell wall 3 for forming the cell space 2 of the support 1 for ceramic honeycomb 
structure catalysts, or cell space per support volume, the heat capacity of this support 1 for ceramic 
honeycomb structure catalysts is reduced, and the technique which raises the quick warming of a 
catalyst is adopted. 

[0003] Moreover, the fall of the bulk density by raise in porosity is also effective in raising the quick 
warming of a catalytic converter, and also in order to support catalyst matter, such as an activated 
alumina and platinum, so much further, it is one of the important properties to make support 1 for 
ceramic honeycomb structure catalysts into porosity, i.e., high porosity. 

[0004] For the purpose of offer of the support for honeycomb structure catalysts of the low-fever 
expansion which has the low porosity level which can moreover be satisfied with a thin wall of a 
strength property, porosity is 30% or less and the support for cordierite honeycomb stmcture 
catalysts more than 200kg/cm2 (19.6MPa) is indicated for the compressive strength (A axial 
compression reinforcement) of the direction of passage of a honeycomb stmcture object by JP,4- 
70053,B. To trial No. 6, among the example of this official report, in the case of the cellular structure 
of 102 micrometers of cell wall thickness, and eel consistency 93 eel / cm2 Although the mass per 
[ in which 25.4% of porosity and A axial compression reinforcement are indicated to be 263kg/cm2 
(25.8MPa), and include cell space ] support volume is imstated, by count from a eel consistency, and 
cell wall thickness and cordierite trae specific gravity 2.52 The support for cordierite honeycomb 
structure catalysts which the mass per [ including cell space ] support volume becomes in 1. and 
350g /is indicated. And in real use of the support for honeycomb stmcture catalysts, A axial 
compression reinforcement which can be borne also on a severe service condition is indicated to 
have become possible to design the cellular structure of the catalyst support which shows the level of 
19.6 or more MPas. 

[0005] Moreover, it aims at offer of the suitable cordierite stmcture to use it for JP,6-69534,B as 
honeycomb structure catalyst support with little thermal-shock-resistance degradation by support of 
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an activated alumina with a larger coefficient of thermal expansion than cordierite support, and other 
catalyst components. The porosity of a honeycomb structure object exceeds 30%, it is 42% or less 
and the cordierite honeycomb structure object whose pore volume with a diameter of 10 micrometers 
or more the total pore volume of pore with a diameter of 0.5-5 micrometers is 10% or less of total 
pore volume in 70% or more of total pore volume is indicated. To trial No.3, it sets among the 
example of this official report at cylindrical shape cordierite honeycomb structure catalyst support 
with a diameter [ of 102mm ], and a die length of 152mm in 150 micrometers of cell wall thickness, 
and eel consistency 62 eel / cm2. Although the mass per [ in which 35.7% of porosity and A axial 
compression reinforcement are indicated to be 210kg/cm2 (20.6MPa), and include cell space ] 
support volume is xmstated, by count from a eel consistency, and cell wall thickness and cordierite 
true specific gravity 2.52 It is indicated that the honeycomb structure object with which the mass per 
[ including cell space ] support volume becomes in 1. and 360g /was acquired. 
[0006] On the other hand, the desirable value is indicated by SAE Technical Paper Series 900614 
about the cellular structure of a honeycomb structure object, bulk density, and porosity. For example, 
when eel consistencies are 400 eels / in2 (62 eels / cm2), rib thickness is 6mil (152 micrometers), 
and 35% and a eel consistency are [ 400 eels / in2 (62 eels / cm2), and rib thickness of bulk density ] 
5mil (127 micrometers) as for 0.43 g/cni3 (430g/(l.)) and porosity, bulk density is indicated to be 
0.36 g/cm3 (360g/(l,)), and porosity is indicated to be 28%. 
[0007] 

[Problem(s) to be Solved by the Invention] In order to raise the quick warming of a catalytic 
converter, the heat capacity of the support for ceramic honeycomb structure catalysts can be reduced 
by making thin thickness of the cell wall for forming the cell space of the support for ceramic 
honeycomb structure catalysts, and porosity, i.e., a raise in porosity, is effective at one side for the 
support nature of the catalyst matter. However, since the mechanical strength of a cell wall falls, 
when the porosity of a cell wall is made high, and a cell wall is made thin, there is a problem that 
porosity cannot be made high. 

[0008] Although invention currently indicated by aforementioned JP,4-70053,B is a thin wall, and 
has A axial compression reinforcement more than 200kg/cm2 (19.6MPa) and the mechanical 
strength has, since it is a thin wall, in order to satisfy said mechanical strength, porosity is made into 
30% or less, and there is a problem that heat capacity is large and that quick warming is low. 
[0009] Moreover, although invention of a publication has A axial compression reinforcement more 
than 210kg/cm2 (20.6MPa) in JP,6-69534,B, and it has the mechanical strength, and exceeds 30% 
and has 42% or less of porosity, cell wall thickness is about 150 micrometers, and has the problem 
which is large and quick warming does not have. [ of heat capacity ] 

[0010] Although the relation between the eel consistency of a honeycomb structure object, wall 
thickness, bulk density, and porosity is indicated by SAE Technical Paper Series 900614, when cell 
wall thickness is made thin, porosity is decreasing to it and there is a problem which heat capacity 
has and quick warming does not have in it. [ large ] 

[001 1] Thus, the conventional honeycomb structure object raised the quick warming of a catalytic 
converter, i.e., in order to reduce the heat capacity of a honeycomb structure object, the cell wall was 
made to form into a thin wall, or porosity was made high, but sufficient reinforcement was not 
obtained when it was made such. That is, the formation of a thin wall of a cell wall, a raise in 
porosity, and implementation of the support for ceramic honeycomb structure catalysts with 
sufficient reinforcement are mutually recognized as a rate rebellion-problem of two. When the 
porosity of a cell wall is especially made high the support disposition top of a catalyst for a heat- 
capacity fall, the mechanical strength of the support for ceramic honeycomb structure catalysts falls. 
[0012] The purpose of this invention is gathering the porosity of a cell wall, and it is to offer the 
support for ceramic honeycomb structure catalysts which has sufficient mechanical strength while 
heat capacity falls and quick warming improves by acquiring a more nearly lightweight honeycomb 
structure object, even if it is the same cell wall thickness. That is, since A axial compression 
reinforcement which can give the reinforcement of sufficient honeycomb structure object is 
maintained, it has high porosity, even if a cell wall is formed into a thin wall, and even if the bulk 
density which is the mass per volume of the support for ceramic honeycomb structure catalysts 
including cell space is a low honeycomb structure object, it is in offering the quick-warming support 
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for nature of cordierite ceramic honeycomb structure catalysts and its quick-warming manufacture 

approach of a high low-fever capacity. 

[0013] 

[Means for Solving the Problem] this invention persons paid their attention to the pore of a ceramic 
honeycomb, in order to offer the support for ceramic honeycomb structure catalysts which has 
sufficient mechanical strength, while heat capacity falls by acquiring a more nearly lightweight 
honeycomb structure object and quick warming improves, even if it is the same cell wall thickness 
by gathering the porosity of a cell wall. And when making the diameter of the pore formed in a 
ceramic honeycomb, and pore volume limit to the specific range, it foimd out that high porosity and 
high intensity could be attained. And in the manufacture approach, it found out that you were made 
to limit the diameter of the pore formed in a ceramic honeycomb by adjusting appropriately the 
programming rate of the temperature field to which the soUd phase reaction at the time of baking 
goes, and pore volume to the specific range. Thereby, it was as high as 35% or more in the porosity 
of the support for honeycomb structure catalysts, and it became possible, it became clear that A axial 
compression reinforcement more than fixed was obtained further, and lightweight-izing mass per 
[ including cell space ] support volume in 1. and 400g /or less also reached this invention. 
[0014] This invention is the honeycomb structure object with which the principal component of a 
crystal phase consists of a nature ceramic of cordierite concretely. The total pore volume of pore 
with a diameter of 0.5-2 micrometers 30% or more of total pore volume The total pore volume of 
pore with a diameter of 5-10 micrometers is [ the total pore volume of pore with a total pore 
volume / 20% or less of / and a diameter of 10 micrometers or more ] 30% or less of total pore 
volume. Porosity is the support for nature of cordierite ceramic honeycomb structure catalysts whose 
mass per [ in which A axial compression reinforcement includes 18 or more MPas and cell space ] 
support volume is 400g/l. or less 35% or more. And in case the manufacture approach for obtaining 
said support carries out mixed kneading and calcinates a cordierite-ized raw material after extrusion 
molding on a honeycomb structure object, it is characterized by making a programming rate later 
than the programming rate [ within the area ] till then more than 50 degrees C / Hr in the middle of 
the temperature up in the temperature field to which the solid phase reaction of a honeycomb 
structure object goes. Furthermore, in about 1200-1300 degrees C which is the temperature field to 
which this solid phase reaction goes, it is more preferably characterized by making the programming 
rate of about 1250 to 1300 between later than the programming rate for about 1200-1250 degrees C 
more than 50 degrees C / Hr. 

[0015] In this invention, although porosity is maintaining 35% or more and high level That the 
support for ceramic honeycomb structure catalysts of the low- fever capacity whose mass per [ which 
has high A axial compression reinforcement of 18 or more MPas, and includes cell space ] support 
volume is 400g/l. or less is obtained It is because the optimal programming rate was found out in the 
temperature field to which solid phase reaction goes at the time of baking the manufacture approach 
of this support for honeycomb structure catalysts, especially as above-mentioned. 
[0016] In die support for nature of cordierite ceramic honeycomb stmcture catalysts of this 
invention, the reason for having carried out mass per [ including cell space ] support volmne in 
400g/l. or less is as follows. It is because that temperature rise becomes late and quick.warming is 
inferior, when the increment in the heat capacity of the support for ceramic honeycomb structure 
catalysts is caused and this support for honeycomb structure catalysts is heated by exhaust gas when 
1. is exceeded in 400g /. 

[0017] Moreover, in this invention, it is because A axial compression reinforcement to which having 
set A axial compression reinforcement (compressive strength of the direction of passage of the 
support for honeycomb stmcture catalysts) to 1 8 or more MPas can bear a severe service condition at 
the time of use of the support for honeycomb structure catalysts needs 18 or more MPas. It is 
because support reinforcement sufficient as support for honeycomb structure catalysts in less than 18 
MPas is not obtained, but A axial compression reinforcement cannot finish bearing the stress 
generated at the time of canning which makes the support for honeycomb stmcture catalysts hold in 
a case, or the use after canning and may be damaged. Moreover, if the thermal shock resistance of 
the support for honeycomb stmcture catalysts is related and A axial compression reinforcement 
becomes high, the resistance to a thermal shock will also become large and thermal shock resistance 
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of A axial compression reinforcement will also improve. For this reason, the support for honeycomb 
structure catalysts which also has the thermal shock resistance which is not damaged according to 
the sudden temperature up according that A axial compression reinforcement is 1 8 or more MPas to 
exhaust gas, either can be obtained. 

[0018] While catalyst support nature falls, in this invention, the porosity of the support for 
honeycomb structure catalysts is made into 35% or more at less than 35% of porosity because the 
increment in the heat capacity of the support for honeycomb stracture catalysts is caused and quick 
warming falls. In addition, in this invention, desirable porosity is 38% or more, and when the upper 
limit takes into consideration the fall of A axial compression reinforcement, it is desirable 
[ porosity ] to make it to 50% or less. 

[0019] In this invention, the reason which limited the total pore volimie of pore with a diameter of 
0.5-2 micrometers with 30% or more of total pore volume is that A axial compression reinforcement 
of the support for nature of cordierite ceramic honeycomb structure catalysts falls since the total pore 
volume of pore with a diameter of 2 micrometers or more becomes large substantially at 35% or 
more of porosity with the total pore volume of pore with a diameter of 0.5-2 micrometers being less 
than 30% of total pore volume. Although the support for ceramic honeycomb structure catalysts of 
this invention had porosity as high as 35% or more by having made the total pore volume of detailed 
pore with a diameter of 0.5-2 micrometers become 30% or more of total pore volume, it also became 
possible to lightweight-ize mass per [ in which A axial compression reinforcement improves to 18 or 
more MPas, and moreover includes cell space ] support volume in 1. and 400g /or less. 
[0020] And 20% or less of total pore volume and tiie limited reason the total pore volume of pore 
with a diameter of 5-10 micrometers If the total pore volume of pore with a diameter of 5-10 
micrometers becomes larger [ total pore volume ] than 20% It is because a pore's with a diameter of 
5-'slO micrometers which can serve as origin's of destruction of support for honeycomb structure 
catalysts existence probability becomes high, a pore's with a diameter of 5 micrometers or more 
existence probability also becomes high at the maximum stress generating section and the 
mechanical strength of the support for nature of cordierite ceramic honeycomb structure catalysts 
falls as a result. 

[0021] Furthermore, 30% or less of total pore volume and the limited reason the total pore volume of 
pore with a diameter of 10 micrometers or more A pore's with a diameter of 10 micrometers or more 
which can serve as origin's of destruction of support if total pore volume's of pore with a diameter of 
10 micrometers becomes larger [ total pore volume ] than 30%'s existence probability becomes high. 
It is because the support matter advances into that the mechanical strength of the support for nature 
of cordierite ceramic honeycomb structure catalysts falls, and coincidence to the interior of a cell 
wall and the thermal shock resistance of support falls to them, 

[0022] In the manufacture approach of the support for nature of cordierite ceramic honeycomb 
structure catalysts of this invention, the reason for making a programming rate late more than 50 
degrees C / Hr in the middle of the temperature up in the temperature field to which solid phase 
reaction goes at the baking process after extrusion molding of this support for ceramic honeycomb 
structure catalysts depends on having found out that the programming rate in the temperature field to 
which solid phase reaction goes contributed to the coefficient of thermal expansion of the support for 
nature of cordierite ceramic honeycomb structure catalysts, porosity, and pore distribution. That is, 
the honeycomb structure baking object to which the heat shrink was carried out, ebumation 
progressed rapidly, and a raw material grain spacing became small by baking before the temperature 
field to which solid phase reaction goes is because low-fever expansion and high porosity are 
obtained in the process which promotes cordierite-ization in the liquid-phase reaction-temperature 
field which is a main reaction by making the programming rate of the anaphase of this temperature 
field later than the programming rate in the early stages of this temperature field more than 50 
degrees C / Hr into the temperature field to which solid phase reaction goes. Namely, by making a 
programming rate later than the rate in early stages of the said field more than 50 degrees C / Hr 
from the temperature order from which expansion begins in the temperature field to which solid 
phase reaction goes In order that ebumation may progress slowly, with the condition maintained of 
becoming low-fever expansion and high porosity by rapid rate fall, in the liquid phase reaction 
process which is a subsequent main reaction Pore with a diameter of 5 micrometers or more is 
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divided, detailed pore with a diameter of 0.5-2 micrometers increases, and the total pore volume of 
the pore which is this diameter of 0.5-2 micrometers can occupy 30% or more of total pore volume. 
[0023] It is [ that the temperature field to which sohd phase reaction goes preferably here should just 
be 1200-1300 degrees C ] good to make the programming rate during 1250-1300 degrees C of this 
temperature field anaphase later than the programming rate for initial 1200-1250 degrees C more 
than 50 degrees C / Hr. The same effectiveness can be acquired, although there is a difference of 
effectiveness if it performs that not a strict value but some difference may arise, and the temperature 
of 1250 degrees C of this boundary line lowers a programming rate in this temperature requirement, 
although the boundary line of the first stage and the anaphase of a temperature field indicated it as 
1250 degrees C. 
[0024] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained. 

(Example 1) It blended at a rate as these indicate to Table 1 that becomes a cordierite presentation, 

using a kaolin, a temporary-quenching kaolin, talc, an alimiina, an aluminum hydroxide, and a siUca 

as raw material powder. 

[0025] 
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0.03 


0.31 
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0.45 


1.59 


0.40 


0.36 


3.0 
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[0026] Added methyl cellulose and lubricant as a binder to the raw material powder blended with the 
rate shown in Table 1 , after adding, kneading and carrying out extrusion molding of the water, it was 
made to dry, and the honeycomb structure desiccation object of a configuration as shown in drawing 
3 was manufactured, the thickness of a cell wall of the configuration of this honeycomb structure 
desiccation object is [ square / 1 ] sentimental 150 micrometers — per — the nxmiber of eels — the 
square eel configuration of 62 pieces — having — the diameter of 105mm, and die length of 1 18mm - 
- it was presupposed that it is cylindrical. This honeycomb structure desiccation object was loaded on 
the shelf board of a batch type firing fiimace, and was calcinated, and the support for nature of 
cordierite ceramic honeycomb structure catalysts was obtained. The programming rate which is 
1200-1300 degrees C which is the temperature field to which solid phase reaction goes at the time of 
this baking experimented in what kind of effect it has to the pore and reinforcement of a honeycomb 
structure object. This experimental result is shown in Table 2. When the programming rate in a 
1200-1250 degrees C temperature region and a 1250-1 3 00-degree C temperature region is changed 
and is calcinated. Table 2 The rate of occupying to the total pore volume and its total pore volume of 
the pore total pore volume, porosity, and whose diameter are 0.5-2 micrometers. The rate of 
occupying to the total pore volume and its total pore volume of being [ a diameter / 5-10 
micrometers ] pore. The result of having measured the mass per [ including the rate, A axial 
compression reinforcement, and cell space which are occupied to the total pore volume and its total 
pore volume of the pore whose diameter is 10 micrometers or more ] support volume (g/1 and 1 being 
a liter) is shown. Moreover, in this experiment, the desired value of A axial compression 
reinforcement is set up with 18 or more MPas, makes 18 or more MPas improper (it expresses as x 
mark) in good (it expresses as O mark), and less than 18 MPas, and shows this evaluation result to 
the on-the-strength evaluation column of Table 2. In addition, measurement of porosity and pore 
distribution was measured with the method of mercury penetration. 
[0027] 
[Table 2] 
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0.215 


35.6 


0.028 


13.0 


0.078 


36.3 


0.052 


24-2 


20.2 


422 


0 




14 


120 


120 


0.221 


36.5 


0.025 


11.3 


0.088 


39.8 


0.059 


26.7 


19.0 


416 


0 




15 


120 


120 


0.223 


36.5 


a025 


11.2 


0.081 


36.3 


0.074 


33.2 


19.1 


412 


0 




16 


120 


120 


0.228 


37.3 


aoi7 


7.5 


0.100 


43.9 


0.063 


27.6 


17.2 


395 


X 




17 


120 


120 


0.233 


38.5 


0.022 


9.4 


0.089 


38.2 


0.070 


30.0 


16.3 


378 


X 





[0028] So that clearly from Table 2 the programming rate in a 1200-1300-degree C temperature field 
In trial No. 1-7 which are the example of this invention which made late this field anaphase (1250- 
1300 degrees C) more than 50 degrees C / Hr to the early stages of the said field (1200-1250 degrees 
C) As for porosity, the support for nature of cordierite ceramic honeycomb structure catalysts with 
which 400g [ 1. ] /or less and A axial compression reinforcement are [ the mass per / which includes 
cell space 35% or more (all are 37.8% or more) / support volume ] satisfied of 18 or more MPas was 
obtained. Moreover, as for pore volume, 30% or less of support for nature of cordierite ceramic 
honeycomb structure catalysts of total pore volume was obtained [ the pore whose pores with a 
diameter of 0.5-2 micrometers are 30% or more of total pore volume, and the diameter of 5-10 
micrometers ] for pore with a diameter of 10 micrometers or more 20% or less of total pore volume. 
[0029] In on the other hand, trial No. 8-12 which are the example of a comparison which set the 
programming rate of 1200-1250 degrees C at the time of baking to 50 degrees C/Hr, and set the 
programming rate of 1250-1300 degrees C to 7.5 degrees C/Hr and a 1200-1300-degree C 
temperature field In trial No. 13- 17 which are the conventional example which set the programming 
rate to 120 degrees C/Hr The support for nature of cordierite ceramic honeycomb structure catalysts 
with which 400g [ 1. ] /or less and A axial compression reinforcement are [ porosity / the mass per 
support volume ] satisfied of all of 18 or more MPas**s 35% or more was not obtained. It sets for 
the example of these comparisons, and the conventional example especially. The rate that the total 
pore volume of pore with a diameter of 0.5-2 micrometers occupies to total pore volume becomes 
low with 7.5 - 13.2%. Moreover, the rate that the total pore volume of pore with a diameter of 5-10 
micrometers occupies to total pore volimie becomes high with 33.5 - 43.9%. It is guessed for the 
mass per [ including cell space ] support volume 35% or more that porosity is the reason the support 
for nature of cordierite ceramic honeycomb structure catalysts with which 400g [ 1. ] /or less and A 
axial compression reinforcement are satisfied of all of 18 or more MPas was not obtained as this is 
the above. The relation of the diameter of the pore of the support for nature of cordierite ceramic 
honeycomb structure catalysts and accumulation pore volxmie which were obtained with the 
programming rate of trial No.4 (example of this invention) and trial No. 14 (conventional example) is 
shown in drawing 1 . Drawing 1 is a graph which shows the relation between the diameter 
(logarithmic scale) of pore, and accxmiulation pore volume, and, as for trial No.4 (example of this 
invention), and Curve B, Curve A shows trial No. 14 (conventional example). 
[0030] In the support for nature of cordierite ceramic honeycomb structure catalysts which has the 
thin wall whose thickness of a cell wall is 150 micrometers from the above-mentioned exemiple 1 A 
programming rate is changed in a 1200-1300-degree C biiming-temperature field, and pore of the 
support for nature of cordierite ceramic honeycomb structure catalysts is made detailed. Namely, in 
the temperature field which is about 1200-1300 degrees C which is in the temperature field to which 
the solid phase reaction of the support for nature of cordierite ceramic honeycomb structure catalysts 
goes The programming rate of 1250-1300 degrees C which it is in the middle of a temperature up by 
making it later than a 1200-1250-degree C field more than 50 degrees C/Hr Porosity was as high as 
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35% or more, and though it was lightweight, it became clear that the support for nature of cordierite 
ceramic honeycomb structure catalysts without the thing whose mass per [ which includes cell space 
further ] support volume cannot be found in the former 400g [/I. ] or less and for which A axial 
compression reinforcement is reduced is obtained. 

[0031] (Example 2) As a catalyst, in an assembly and this honeycomb support, exhaust gas was 
passed and the support for nature of cordierite ceramic honeycomb structure catalysts calcinated and 
obtained with the programming rate shown in trial No.2 (example of this invention) of Table 2, trial 
No.4 (example of this invention), and trial No. 14 (conventional example) was actually measured 
about quick warming. Drawing 2 is a graph which shows the relation between the exhaust gas 
temperature of the inlet port of a catalyst, and an outlet which it is as a result of [ this ] measurement, 
and elapsed time. In drawing 2 , so that clearly from the curve which shows change of the outlet 
temperature of the exhaust gas of the outlet of a catalyst trial No. 14 which are the conventional 
example after about 30-second progress, and trial No. which is an example of this invention — 2 and 
4 It became clear that the support for nature of cordierite ceramic honeycomb structure catalysts 
which acquired the time amount which reaches about 200-250 degrees C which is the temperature 
which a difference begins to produce in quick warming and a catalyst begins to activate by the 
baking approach of this invention is shortened for about 8 seconds as compared with the support 
obtained by the conventional baking approach. Thus, since mass per [ including that the rate of pore 
with as detailed pore with a diameter of 0.5-2 micrometers as 30% or more of total pore volume is 
high and cell space ] support volume was lightweight-ized in 1. and 400g /or less, it is guessed that 
the reason whose quick warming improves in the example of this invention is what is depended on 
heat capacity having fallen. 

[0032] In explanation of the gestalt of operation of above-mentioned this invention explained above, 
although the cell space of the support for ceramic honeycomb structure catalysts explained the 
square eel configuration, this invention is applicable also to a hexagon besides a square eel 
configuration, and the other configurations of arbitration. Moreover, the cross-section configuration 
of the support for nature of cordierite ceramic honeycomb structure catalysts of this invention is 
applicable not only to a round shape but elliptical. 
[0033] 

[Effect of the Invention] Since mass per [ in which catalyst support nature is good for, and includes 
cell space since porosity is as high as 35% or more ] support volume is lightweight-ized in 1. and 
400g /according to this invention, heat capacity is small, quick wanning is good, and since it 
moreover has high A axial compression reinforcement, the support for nature of cordierite ceramic 
honeycomb structure catalysts which has high support reinforcement can be obtained. For this 
reason, the time amount to catalytic-activity-izing at the time of a cold start can be shortened, 
moreover, also to the pressure by Canning, and the thermal stress by the thermal shock, it is strong 
and the very reliable support for nature of cordierite ceramic honeycomb structure catalysts can be 
offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daxziages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows the relation of the pore diameter of nature of cordierite 
ceramic honeycomb structure catalyst support and accumulating-totals pore volvmie which were 
manufactured by the manufacture approach of this invention, and the manufacture approach of the 
conventional example. 

[Drawing 2] In the nature of cordierite ceramic honeycomb structure catalyst support of this 

invention and the conventional example, it is the graph which shows the relation between the outlet 

temperature of the exhaust gas at the time of a cold start, and elapsed time. 

[Drawing 3] (a) is drawing showing the appearance of nature of cordierite ceramic honeycomb 

structure catalyst support, and (b) is the important section enlarged drawing of the cell space section 

of drawing 3 (a). 

[Description of Notations] 

1 : Support for nature of cordierite ceramic honeycomb structure catalysts 

2: Cell space 

3 : Cell wall 

4: Peripheral wall 

[Translation done.] 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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